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HOUSING FOR DRIVING AN APPARATUS
FOR A TURBINE ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the U.S. National Stage of PCT/
FR2015/050372, filed Feb. 16, 2015, which 1n turn claims
priority to French Application No. 1451271, filed Feb. 18,
2014. The contents of all of these applications are 1mcorpo-
rated herein by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a gearbox for driving an
apparatus for a turbine engine, also called an accessory gear
box or AGB. Such an accessory gearbox is intended to
transmit the movement originating from the turbine engine
through a radial shaft emerging from the latter, and to
transmit 1t to various accessories or items ol apparatus
annexed to the turbine engine, such as pumps, electricity
generators etc., which are essential to the operation of the
turbine engine or to other items of equipment of an aircraft
propelled by this turbine engine. The accessory gearbox also
allows power to be transmitted from the apparatus to the
engine during starting phases. The transmission 1s achieved
by a kinematic chain composed of successive gears.

STATE OF THE PRIOR ART

Document FR no. 12 58196 describes a gearbox to be
fixed to a turbine engine 1 order to drive at least one
apparatus annexed to the turbine engine. This gearbox 1is
shown more precisely 1n FIG. 1. It comprises:

a power take-ofl member 1 intended to engage with a

radial shait of the turbine engine,

a housing 44;

two kinematic chains 2, 3 located inside the housing. Each
kinematic chain 2, 3 comprises gears linked to each
other. Fach gear allows a rotatable shaft of an apparatus
to be driven so that 1t rotates. The two kinematic chains
2, 3 are located in non-parallel planes. The power
take-ofl member 1 1s connected to each kinematic chain
at one of the ends 4, 5 of said kinematic chain.

Document FR no. 13 59910 describes another type of
gearbox to be fixed to a turbine engine in order to drive at
least one apparatus annexed to the turbine engine. This
gearbox comprises:

a power take-oll member intended to engage with a radial

shaft of the turbine engine,

a housing,

a kinematic chain located inside the housing. The kine-
matic chain comprises a central shait which transmuits
the movement of the power take-ofl member to at least
one gear capable of driving at least one rotatable shaft
of an apparatus so that 1t rotates. The power take-oif
member 1s connected to the central shait at one of the
ends of the central shait.

In these two documents, however, the power take-ofl 1s

constrained and 1t cannot be achieved on all the shafts of the
turbine engine.

DESCRIPTION OF THE INVENTION

The aim of the invention 1s to overcome the drawbacks of
the state of the art by proposing a gearbox to be fixed to a
turbine machine 1n order to drive at least one apparatus
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annexed to the turbine machine which offers greater latitude
in achieving the power take-oll, 1n particular by allowing the
power take-oil to be achieved on the high-pressure shait of
a turbine engine, on 1ts low-pressure shait or on 1ts inter-
mediate shaft.

In order to achieve this, according to a first aspect of the
invention, a gearbox 1s proposed to be fixed to a turbine
engine 1n order to drive at least one apparatus annexed to the
turbine engine, where the gearbox comprises:

A housing;

A power take-ofl member capable of engaging with a

radial shait of the turbine engine;

At least one kinematic chain located inside the housing
capable of transmitting the rotational movement of the
power take-oil member to at least one rotatable shatt of
an apparatus, where the kinematic chain comprises a
first end and a second end, the power take-ofl member
being linked to the kinematic chain by a gear having
convergent axes located within the kinematic chain.

Thus the invention proposes that the power take-off
member no longer be linked to the kinematic chain at an end
of the kinematic chain, but at a point strictly between the two
ends of the kinematic chain. The fact that the power take-ofl
member 1s relocated to within the kinematic chain allows a
greater degree of latitude for achieving the power take-oil on
a turbine engine shaft, and therefore latitude 1n the instal-
lation of the gearbox. In particular the aircraft power take-ofl
can now be achieved not in the intercompressor housing
zone but at another engine shait location, such as {for
example on the intermediate shait, or between the turbine
and the combustion chamber, or between the compressor
and the turbine.

—

T'he gearbox may also exhibit one or more of the follow-
ing characteristics, taken independently or according to all
technically possible combinations.

According to a first embodiment, known as “column
gearbox”’, the kinematic chain comprises at least one central
shaft capable of transmitting the movement of the power
take-ofl member to at least one rotatable shait of an appa-
ratus through at least one intermediate gear, where the
central shaft comprises two ends, the power take-oil member
being linked to the central shaft by a gear having convergent
axes located between the first end and the second end of the
central shaft. Thus 1n this embodiment, the movement of the
power take-ofl member 1s transmitted to the rotatable shaft
of the apparatus through a central shait, which saves space
and allows greater latitude 1n the layout of the gearbox.

Advantageously, the power take-ofl member extends
along a direction which forms a secant with that of the
central shait.

Advantageously the central shaft comprises a first and
second part, with the power take-ofl member being linked to
the first part by a first gear with convergent axes and to the
second part by a second gear with convergent axes. This
means that the relocation of the power take-oil member in
this case allows the central shait to be broken down 1nto two
parts which are linked independently of each other to the
central shatt.

In this case the first gear having convergent axes prefer-
ably exhibits a reduction ratio which 1s different from that of
the second gear having convergent axes, so that the two parts
of the central shait may thus rotate at diflerent speeds. Thus
slow apparatus may be linked to one of the two parts of the
central shaft, whilst fast apparatus are linked to the other part
of the central shait, allowing the kinematic chain to be
optimised.
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According to a second embodiment, known as a *V
gearbox’’, the gearbox comprises two kinematic chains, each
kinematic chain being capable of transmitting the rotation
movement of the power take-ofl member to at least one
rotatable shaft of an apparatus, each kinematic chain com-
prising a first end and a second end, the power take-ofl
member being linked to each kinematic chain by a gear
having convergent axes located between the first and the
second end of each kinematic chain.

Advantageously, each kinematic chain comprises a gear
train, with the two gear trains extending along directions
forming a secant.

According to diflerent embodiments, the two gears having
convergent axes may exhibit reduction ratios which are
different or which are equal.

A second aspect of the mvention relates to a turbine
engine comprising a gearbox according to one of the pre-
ceding claims.

According to diflerent embodiments:

the turbine engine comprises a high-pressure shatt, with

the power take-ofl member being linked to the high-
pressure shaft;

the turbine engine comprises a low-pressure shaft, with

the power take-ofl member being linked to the low-
pressure shaft;

the turbine engine comprises an intermediate shaft, with

the power take-ofl member being linked to the inter-
mediate shaft:

BRIEF DESCRIPTION OF DRAWINGS

Other characteristics and advantages of the invention waill
emerge on reading the detailed description which follows,
with reference to the appended figures, which show:

FIG. 1, a schematic perspective representation of a gear-
box of the prior art;

FIG. 2, a schematic perspective representation of a gear-
box according to a first embodiment of the invention;

FIG. 3, a schematic perspective representation of a gear-
box according to a second embodiment of the mmvention;

FIG. 4, a schematic perspective representation of a gear-
box according to another embodiment of the invention;

For improved clarity, identical or similar elements are
identified by the same reference signs 1n all figures.

DETAILED DESCRIPTION OF AT LEAST ONE
EMBODIMENT

FIG. 2 shows a gearbox according to an embodiment of
the mvention known as “V gearbox”. This gearbox com-
Prises:

A housing 44;

A power take-ofl member 1;

A first and a second kinematic chain 2, 3. Each kinematic

chain 2, 3 comprises an intermediate gear train 22, 23.

Each intermediate gear 22, 23 1s preferably capable of
driving a rotatable shait of an apparatus so that it
rotates. Each kinematic chain 2, 3 comprises a first end
4, 5 and a second end 6, 7.

Unlike gearboxes of the prior art wherein the power
take-ofl member 1 is linked to each kinematic chain at one
of these ends, in this embodiment the power take-ofl mem-
ber 1 1s linked to each kinematic chain 2,3 at a zone 14
located within this kinematic chain. In other terms the zone
14 1s located strictly between the two ends 4, 6 and 5, 7 of
cach kinematic chain 2, 3. More precisely, the power take-
ofl member 1 1s preferably linked to each kinematic chain at
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one of these intermediate gears 22, 23 which 1s inserted
between two intermediate gears 1n the kinematic chain. The
location of the power take-ofl member 1 can also be chosen
depending on the radial shaft of the turbine engine to which
it 1s linked. FIG. 2 schematically shows the power take-oif
member 1 linked to an mtermediary shaft 50 of the turbine
engine.

The power take-ofl member 1 1s preferably linked to each
kinematic chain by a gear 24 having convergent axes.
According to one embodiment, the gear 24 having conver-
gent axes which joins the power take-ofl member 1 to the
first kinematic chain 2 can exhibit a reduction ratio which 1s
different from that which links the power take-oil member 1
to the second kinematic chain 3. Thus slow apparatus may
be connected to one of the two kinematic chains, whilst fast
apparatus are connected to the other.

FIG. 3 shows a gearbox according to another embodiment
of the mvention known as “column gearbox”.

In this embodiment the gearbox comprises:

A housing 25;

A power take-ofl member 1;

A kinematic chain 8.

The kinematic chain 8 comprises a central shaft 10 linked
to intermediate gears 9, each intermediate gear 9 1tself being,
linked to a rotatable shaft 11 of an apparatus. The central
shaft comprises two ends 12, 13. The central shait 10 1s
linked to the power take-ofl member 1 by a gear 26 having
convergent axes. Thus the power take-off member 1 trans-
mits 1ts rotational movement to the central shait 10 through
the gear 26 having convergent axes. The central shaft 10
transmits 1ts rotational movement to the rotatable shafts 11
through the intermediate gears 9. According to one embodi-
ment, the same can be used to achueve the power take-ofl and
transmission to apparatus gears. In this case the gear 26
having convergent axes and the intermediate gear 9 are one
and the same gear.

The gearbox according to this embodiment 1s particularly
remarkable 1n that the power take-ofl member 1 1s no longer
linked to an end 12 of the central shaft 10, unlike the
embodiments of the prior art, but 1s linked to the central shaft
10 at a zone located between the two ends 12, 13 of the
central shait. More precisely, the power take-ofl member 1
1s preferably linked to the central shait 10 at a zone 14
located between two intermediate gears 9.

With reference to FIG. 4, the central shaft 10 can also be
made up of two parts 15, 16 linked independently of each
other to the power take-ofl member 1, with the first part 15
of the central shaft 10 being linked to the power take-oif
member 1 by a first gear 27 having convergent axes, with the
second part 16 of the central shaft 10 being linked to the
power take-ofl member 1 by a second gear 28 having
convergent axes. The two parts 135, 16 are preferably aligned.
The first gear 27 having convergent axes may exhibit a
reduction ratio which 1s different from that of the second
gear 28 having convergent axes, so that the first part 15 of
the central shait 10 rotates at a different speed to the second
part 16. Thus slow apparatus may be linked to one of the two
parts 15, 16, whilst fast apparatus are linked to the other part.

Naturally the invention 1s not restricted to the embodi-
ments described with reference to the figures and alterna-
tives may be envisaged without leaving the context of the
invention.

The mvention claimed 1s:

1. A gearbox to be fixed to a turbine engine in order to
drive at least one apparatus annexed to the turbine engine,
the gearbox comprising:

a housing;
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a power take-ofl member capable of engaging with a

radial shaft of the turbine engine;

at least one kinematic chain located inside the housing

and capable of transmitting a rotational movement of a
power take-ofl to at least one rotatable shait of an
apparatus, the kinematic chain comprising a first end
and a second end, wherein the power take-ofl member
1s linked to the kinematic chain by a gear having
convergent axes located within the kinematic chain;

wherein the kinematic chain comprises at least one central

shaft capable of transmitting the movement of the
power take-oll member to at least one rotatable shatt of
an apparatus through at least one intermediate gear,
where the central shaft comprises two ends, the power
take-ofl member being linked to the central shait by a
gear having convergent axes, located between the first
end and the second end of the central shaft, the central
shaft comprising a first and second part, with the power
take-ofl member being linked to the first part by a first
gear with convergent axes and to the second part by a
second gear with convergent axes.

2. The gearbox according to claim 1, wherein the first gear
having convergent axes exhibits a reduction ratio which 1s

dif

‘erent to that of the second gear having convergent axes.

3. A turbine engine comprising a gearbox according to
claim 1.

4. The turbine engine according to claim 3, comprising a
high-pressure shatt, with the power take-ofl member being,
linked to the high-pressure shatt.

5. The turbine engine according to claim 3, further com-
prising a low-pressure shaft, with the power take-oil mem-
ber being linked to the low-pressure shatt.

6

6. The turbine engine according to claim 3, further com-
prising an intermediate shaft, with the power take-ofl mem-
ber being linked to the intermediate shaft.

7. A gearbox to be fixed to a turbine engine in order to

> drive at least one apparatus annexed to the turbine engine,

10
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the gearbox comprising;

a housing;

a power take-ofl member capable of engaging with a

radial shaft of the turbine engine;

at least one kinematic chain located inside the housing

and capable of transmitting a rotational movement of a
power take-ofl to at least one rotatable shait of an
apparatus, the kinematic chain comprising a first end
and a second end, wherein the power take-ofl member
1s linked to the kinematic chain by a gear having
convergent axes located within the kinematic chain,
said gearbox comprising two kinematic chains, each
kinematic chain being capable of transmitting the rota-
tion movement of the power take-oll member to at least
one rotatable shaft of an apparatus, each kinematic
chain comprising a first end and a second end, the
power take-ofl member being linked to each kinematic
chamn by a gear having convergent axes located

between the first and the second end of each kinematic
chain.

8. The gearbox according to claim 7, wherein the two
gears having convergent axes exhibit different reduction
ratios.
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